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Project Summary:

Pur pose of Scientific Study or Science Education Activity during thereporting year (maximum 4000 char acters):

The common raven (Corvus corax) is a cliff-nesting bird species of conservation interest in Kentucky. Suitable breeding habitat
appears to be extensive in Kentucky but the status of this speciesin cliff habitat is largely unknown. We propose to characterize the
detectability and autecology of the common raven in cliff habitat and to devel op protocols for monitoring the occupancy of key habitat
in eastern portions of the Commonwealth. Study objectives are to: (1) quantify factors affecting the detectability of the raven in cliff
habitat, (2) quantify landscape attributes of known breeding locations at multiple scales, (3) develop and initiate protocols for
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monitoring the occupancy of key potential breeding habitatsin Kentucky. Detectability will be estimated by conducting surveys at
sites known to be occupied by ravens in the Southern Appalachians. These siteswill provide the basis for a site-attribute habitat model
that will quantify breeding habitat in the region. Key potential breeding habitats will be identified based on historical observations, the
expertise of biologists in the Commonwealth, and on recent sighting information. Protocols for monitoring their occupancy will be
based on the estimate of detectability (objective 1). We expect to generate new information for detecting breeding ravens at
Kentuckya s cliffsand on habitat features that might be important in their occupancy of potential breeding sites. We expect to develop
a consensus on where the most likely breeding locations for these species are in the Commonwealth, and to initiate a plan for their
long-term periodic monitoring. Finally, we will opportunistically gather similar data on ravens discovered to nest in non-cliff habitat
in the state.

Findings and status of Scientific Study or accomplishments of Science Education Activity during the reporting year (maximum
4000 char acters):

Known raven breeding locations on natural cliffs were identified in Kentucky, Tennessee, North Carolina, Virginia, and West Virginia
through coordination with biologists, naturalists, birders, and others throughout the region. A subset of these nest sites were then
chosen to be visited based on accessibility, travel time, and whether the site was occupied thisyear. Auditory and visual surveyswith
binoculars and spotting scope were conducted at each known breeding sight until first detection and/or occupied detection or 4 hours
had elapsed. First detection was defined as first sight/sound of araven in the survey area, and occupied detection defined as detection
of apair or of asingleindividual exhibiting territorial/breeding behavior.

A total of 19 active raven breeding sites were surveyed in 2009 in cliff habitat: oneinKY, onein NC, 14in VA, and 3in WV. Of
these sites, 10 were visited 3 or more times, 4 were surveyed twice, and 5 were surveyed once. Some nests were visited less than 3
times because of time constraints/difficult access/weather, some nest sites were found later in the season, and others were suspected to
have been abandoned due to predation. A few additiona sites were surveyed during the first round of visits but were subsequently
dropped when ravens were not detected within 4 hours.

Three cliff breeding sitesin Shenandoah National Park were included in the 19 surveyed nestsin 2009. Ravens were observed at
many other locations within the park and additional potential cliff breeding sites were noted but not surveyed due to time constraints.
These locations have been reported to park staff in the Resource Management division but have not been made public to prevent
possible increased human disturbance in these areas.

When ravens were detected at a site, the average time until first detection was 15.5 minutes, and 19.4 minutes until occupied detection.
Preliminary detection probabilities for both first detection and occupied detection were calculated for one half hour intervals using the
surveys conducted to date. The detection probability for first detection ranged from 0.82 to 0.96 for a half hour and 2 hour survey,
respectively. The detection probability for first detection and occupied detection were identical at all times except at the 30 minute
interval. These preliminary results show that ravens are highly detectable at known occupied cliff sites, suggesting a survey effort
consisting of three visits each lasting 1.5 hours will enable occupancy of a given cliff site to be determined with a 99% confidence
interval.

The majority of observed raven nestsin the southern Appal achians are on cliffs. However, we observed and recorded habitat data for
one nest located in atree at Shenandoah National Park, Virginia, but did not include it in our detectability calculation. This nest, and
particularly those reported in human constructs (e.g. radio towers, buildings, billboards, train tressels) in Appalachia, suggest that the
notoriously reclusive ravensin this region appear to have become increasingly tolerant of humans and their artifacts.

In 2010, we plan on increasing our sample size of detectability surveys at more occupied sites. Thisincreased sample size will alow
for a better estimate of detection probability, required survey effort, and the quantification of important factors that influence
detection. The number of occupied sites surveyed will be paired with an equal amount of unoccupied sites which will provide the
basis for a site-attribute habitat model that will quantify breeding habitat in the eastern region of Kentucky. Finally, based on
historical observations, recent sightings, and continued communication with state ornithologists, the current list of Kentuckya s most
probable breeding areas will be refined or possibly expanded to include specific monitoring sites which will be visited during the 2010
and 2011 breeding seasons.

For Scientific Studies (not Science Education Activities), wer e any specimens collected and removed from the park but not
destroyed during analysis?

No
Funding specifically used in this park thisreporting year that | Funding specifically used in this park thisreporting year that
was provided by NPS (enter dollar amount): was provided by all other sources (enter dollar amount):
$0 $500

List any other U.S. Gover nment Agencies supporting thisstudy or activity and the funding each provided thisreporting year:
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Paperwork Reduction Act Statement: A federal agency may not conduct or sponsor, and a person is not required to respond to a
collection of information unless it displays avalid OMB control number. Public reporting for this collection of information is estimated
to average 1.625 hours per response, including the time for reviewing instructions, gathering and maintaining data, and completing and
reviewing the forms. Direct comments regarding this burden estimate or any aspect of this form to Dr. John G. Dennis, Natural
Resources (3127 MIB), National Park Service, 1849 C Street, N.W., Washington, DC 20240.
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